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1 Introduction
At the last plenary, a new SI for NR V2X was agreed [1].  The SI description includes, as one objective, the design of resource allocation for sidelink which meets the requirements for new NR use cases studied in [2].

At RAN1#94 bis [5] a number of agreements related to resource selection were made:

Agreements:

· At least resource pool is supported for NR sidelink

· Resource pool is a set of time and frequency resources that can be used for sidelink transmission and/or reception.
· FFS whether a resource pool consists of contiguous resources in time and/or frequency.
· A resource pool is inside the RF bandwidth of the UE.
· FFS how gNB and other UEs know the RF bandwidth of the UE
· UE assumes a single numerology in using a resource pool.
· Multiple resource pools can be configured to a single UE in a given carrier.
· FFS how to use multiple resource pools when (pre-)configured.
In this contribution, we discuss resource pool configuration for NR V2X, focusing on the use of exception pools and how pool configuration can be further address NR V2X QoS Requirements.
2 Resource Pool Configuration in NR V2X
2.1 Resource Association with QoS
In LTE D2D, one or more PPPPs were associated with resource pools.  This allowed the network to configure resources dedicated for high priority transmissions.  With the introduction of sensing in V2X,  priority based pool configuration was no longer necessary because resource selection by the UE took priority information in the SCI into account.  A single pool for all prioriries, which avoids resource fragmentation, was therefore decided for LTE V2X.
NR V2X latency requirements are more stringent than LTE V2X, and may result in the need to revisit this decision.  Specifically, NR will need to support a minimum latency of 3ms for some use cases, while other use cases will still maintain the 100ms latency budget that was also required of LTE.  
The problem of short latency was discussed as part of T2 reduction work in LTE V2X Rel15.  Specifically, UEs with lower latency requirements would have a smaller selection time interval, leading to fewer available resources and increased collision probability.  While no solution was agreed in Rel15 due to lack of time, having a resource selection scheme which avoids such an issue in NR would be necessary given the smaller minimum latencies compared to LTE V2X and higher reliability requirements.
In addition, NR V2X has new requirements, such as data rate and minimum communication range, and support for these new requirements may motivate the need for separate pools.

RAN1 has agreed to support configuration of multiple resource pools to the UE, and each resources pool can be configured with a single numerology.  .  In order to support different services with different QoS requirements, the network should be able to configure multiple transmission pools (with same or different numerology) that are associated with different QoS requiremenrs.   
Proposal 1:
A UE can be configured with different transmission resource pools associated with different QoS requirements.  Details are FFS. 

As with LTE D2D, high priority (or low latency) UEs in NR could be configured to use the resources of multiple pools.  If the resource pool associated with high priority transmission is congested, a UE could use the resources in the other pool (shared with lower priority/latency UEs).  However, in periods of congestion, the high priority UE should have priority within the pool associated with the lower-priority UE.  In the presence of multiple pools that meeting different QoS requirements, RAN2 should study pool selection mechanisms that ensure that QoS mechanisms are met, even during periods of congestion.  For example, this can be ensured by pre-emption of lower priority UEs during the congestion situlation.  On the other hand, a low priority UE could also detect congestion on a higher priority pool and abstain from transmission to its own pool.  These and other options should be studied further by RAN2. 
Proposal 2:
Pool selection mechanisms in NR should ensure that QoS requirements are met in cases of congestion.
2.2 Exceptional Resource Pools
In LTE, exceptional resource pools were used to avoid interruption in sidelink transmission during certain exceptional cases.  The exceptional cases handled in the context of LTE were:

· Upon detection of physical layer problems (e.g. T310 and T311 are running) while configured in Mode 1: UEs experiencing radio link problems can use the configured exceptional pool to continue communication until  the problems are resolved.
· During a HO: Exceptional resource pools of the target UE can be used until handover completion if the UE is configured to use NW scheduled resources in the handover command

· During re-establishment procedure: If the cell on which a UE initiates re-establishment configures the exceptional resource pools, the UE can use them duing the re-establishment procedure

· If sensing results are not available: For the cases where the UE does not have sensing results for its transmit pool (e.g. the TX pool was changed due to reconfiguration or zone change), the UE could use the exceptional TX pools.
For NR, these situations will still exist and the need for exceptional resource pools still apply and may be even more critical for high reliability and low latency applications.  Additional conditions for use of the exceptional resource pool (specifically for the last scenario) may depend on further resource allocation discussion by RAN1.  Despite this, there will likely be scenarios where the UE will not have sensing results for usage of mode 2a (e.g. NW configures the resource pools during operation) in which case this condition is applicable for NR.
 Proposal 3:
As in LTE, a UE can use exceptional resource pools in the following scenarios:
· Upon detection of physical layer problems while configured in Mode 1
· During HO 

· During re-establishment procedure

· When sensing results are not available at a UE for use in Mode 2a
3 Conclusion

In this contribution the following conclusions were made on resource pools in NR V2X
Proposal 1:
A UE can be configured with different transmission resource pools associated with different QoS requirements.  Details are FFS. 

Proposal 2:
Pool selection mechanisms in NR should ensure that QoS requirements are met in cases of congestion.
Proposal 3:
As in LTE, a UE can use exceptional resource pools in the following scenarios:

· Upon detection of physical layer problems while configured in Mode 1

· During HO 

· During re-establishment procedure

· When sensing results are not available at a UE for use in Mode 2a
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